Punicic acid is an omega-5 fatty acid capable of inhibiting breast cancer proliferation.
Pomegranate extracts have been used as anticancer agents and they contain a large number of potentially bioactive substances. Punicic acid is an omega-5 long chain polyunsaturated fatty acid found in Punica granatum (pomegranate) seed oil. A number of long chain fatty acids have been reported to have cancer preventive actions. Here we investigated the potential ability of punicic acid to affect growth of both an estrogen insensitive breast cancer cell line (MDA-MB-231) and an estrogen sensitive cell line developed from the MDA-MB-231 cells (MDA-ERalpha7). Proliferation was inhibited 92 and 96% for MDA-MB-231 and MDA-ERalpha7 cells, respectively compared to untreated cells by 40 microM punicic acid. Furthermore, punicic acid induced apoptosis in the MDA-MB-231 and MDA-ERalpha7 cells by 86 and 91%, respectively compared to untreated control cells and disrupted cellular mitochondrial membrane potential. We also investigated whether lipid oxidation was required for the function of punicic acid by adding 20 microM of the antioxidant tocotrienol to the assays. This resulted in reversal of the effects of punicic acid on proliferation inhibition, apoptosis and disruption of the mitochondrial membrane potential. Finally, we evaluated the role of PKC signaling in the anti-cancer effects of punicic acid by performing proliferation assays in the presence of the PKC inhibitor bisindolymaleimide I. Proliferation inhibition by punicic acid was partially blocked in both the MDA-MB-231 and MDA-ERalpha7 cells. These results suggest that punicic acid has breast cancer inhibitor properties that are dependent on lipid peroxidation and the PKC pathway.